ABSTRACT Discrimination is detrimental to health behaviors and outcomes, but little is known about which measures of discrimination are most strongly related to health, if relationships with health outcomes vary by race/ethnicity, and if coping responses moderate these associations. To explore these issues, the current study assessed race/ ethnic differences in five measures of race/ethnic discrimination, as well as emotional and behavioral coping responses, within a population-based sample of Whites, African Americans, Mexicans, and Puerto Ricans (n01,699). Stratified adjusted logistic regression models were run to examine associations between the discrimination measures and mental, physical, and health behavior outcomes and to test the role of coping. Overall, 86 % of the sample reported discrimination. Puerto Ricans were more likely than Mexicans and Whites to report most types of discrimination but less likely than Blacks. Discrimination was most strongly related to depression and was less consistently (or not) associated with physical health and health behaviors. Differences by measure of discrimination and respondent race/ethnicity were apparent. No support was found to suggest that coping responses moderate the association between discrimination and health. More work is needed to understand the health effects of this widespread social problem. In addition, interventions attempting to reduce health disparities need to take into account the influence of discrimination.
associated with worse mental health outcomes 6, 7 and increased overall mortality 8 for Whites compared with Blacks. Ethnic differences have also been found within the US, specifically for the association of discrimination with health behaviors, 9, 10 health-related quality of life, 11 and disability. 12 Race/ethnic differences in these relationships have also been documented internationally. 13, 14 However, limitations in this nascent area of the literature are pervasive. For example, two of the studies on ethnic differences used the California Health Interview Survey and assessed global discrimination with a single-item measure, 10, 11 and the other used a single measure among a sample of only Hispanics. 12 Finally, theoretical work in this field has emphasized the need to focus on individuals' perceptions and interpretations of stressful events like discrimination, 15 given that the perception of a stressor is an important determinant of subsequent psychological (and physiological) responses in and of itself. [16] [17] [18] However, we do not know enough about how these appraisals of discrimination and responses to discrimination may influence its impact on disease processes. 19 One unknown issue is whether various types of discrimination motivate the use of different coping mechanisms. In addition, few studies have examined the use of coping mechanisms across diverse populations. Most importantly, empirical tests of the potential moderating role of coping mechanisms for different health outcomes are needed.
To build upon this literature, the current study uses a unique dataset to (1) assess five different measures of race/ethnic discrimination, (2) determine levels of both emotional and behavioral coping mechanisms, (3) analyze and compare relationships between the discrimination measures and a wide range of healthrelated outcomes, and (4) test the moderating role of coping behaviors. This will be done in a population-based sample of Whites, Blacks, Mexicans, and Puerto Ricans.
METHODS

Data
Data come from the Sinai Improving Community Health Survey, which was designed to document the health of six of Chicago's community areas. 20 The community areas surveyed were selected to reflect the racial/ethnic diversity of Chicago and included a substantial number of non-Hispanic Blacks, Mexicans, and Puerto Ricans in addition to non-Hispanic Whites. A stratified, three-stage probability sampling design was employed to obtain a representative sample from each community area. Eligibility for the survey was determined by age (18-75 years), ability to speak English or Spanish, residence in one of the six communities, and ability to participate. Overall, 87 % of those who screened as eligible completed the interview. A total of 1,699 adults were interviewed in their homes in 2003 by interviewers selected from the respective communities. A detailed methodology of the survey and socio-demographic description of the communities is provided elsewhere. 20, 21 All participants signed an informed consent form, and the Sinai Health System IRB approved this study.
Measures
Perceived Discrimination. The first measure is the Experiences of Discrimination (EOD) scale. 22 Eight items from this scale were asked, including questions about race/ethnic discrimination in the following settings: at school, getting a job, at work, getting housing, getting medical care, in a store, in public, and from the police. The response options were expanded from the original yes/no format to ask about the frequency of occurrence. Specifically, four response choices were never (0), rarely (1), sometimes (2) , and often (3), similar to options recently validated by the scale's author. 22 Importantly, this scale (with one additional setting) has been psychometrically tested for African American and Hispanic individuals and was found to have high validity and reliability. 22 Likewise, in the current sample, the Cronbach's alpha (α) was 0.85 (0.77 for Whites, 0.86 for Blacks, 0.78 for Mexicans, and 0.86 for Puerto Ricans).
The second set of questions comes from Williams' Everyday Discrimination Scale (EDS). 6 A series of nine questions asked about treatment specifically based on one's race or ethnicity with one-stage attribution. 22 Examples of specific items include the following: "You were treated with less respect?"; "People act as if they think you are not smart?"; and "You are called names or insulted?" To each of these questions, respondents were given six response options ranging from never (0) to almost every day (5) . Like the EOD, the EDS has been extensively used in the literature and has shown high levels of validity and reliability in diverse samples. [23] [24] [25] Cronbach's alpha for the scale was 0.88 within the full sample (0.88 for Whites, 0.88 for Blacks, 0.87 for Mexicans, and 0.82 for Puerto Ricans).
Several other questions were developed or adapted to assess levels of discrimination. First, respondents were asked a global measure of discrimination: "Have you ever had an unfair experience due to your race or ethnicity?" If the respondent had previously reported discrimination in any of the EOD items, they were placed in the affirmative category. Another question was asked of respondents about relative treatment. Specifically, they were asked: "During the past 6 months, would you say that on average you were treated better than people of other races or ethnicities, worse than people of other races or ethnicities, or the same as people of other races or ethnicities?" This was then asked specifically about treatment in the health care setting. ("Within the past 6 months, when you were getting health care, would you say you were treated …"). The responses were dichotomized to distinguish those who reported they were treated worse from those who reported similar or better treatment. These two latter questions are from the Reactions to Race module of the Behavioral Risk Factor Surveillance System (BRFSS), although the wording is slightly different (e.g., here the time frame is 6 months compared with 12 months in BRFSS).
Coping with Discrimination. Both emotional and behavioral coping responses were measured. Specifically, participants were asked: "Please think about the most recent unfair experience you have had due to your race or ethnicity. I am going to read a list of emotions. For each, please tell me if you felt this way not at all, a little, somewhat, or very much. (Emotion)? How much (emotion) did you feel? Would you say … not at all, a little, somewhat, or very much?" See Appendix 1 for all of the emotions included. The response frequencies were summed over all ten emotions (α00.84). A count of how many emotions were reported (at any level) was also created. Behavioral coping responses were measured by asking respondents to reference their most recent experience of discrimination in any setting and respond yes or no to ten possible coping responses to that event (see Appendix 1) . Given the lack of clarity in the literature regarding categorization of the behavioral coping mechanisms, an exploratory factor analysis was run. This revealed two underlying constructs: problem-focused behaviors and emotion-focused behaviors. These groups correspond with similar categorizations made previously in the literature. 26 The model fit statistic was acceptable (Tucker-Lewis reliability coefficient00.98).
Health Outcomes. Depression was measured using the ten-item Center for Epidemiologic Studies Depression scale. 27 Respondents with a score of 4 or higher were categorized as likely to be depressed. 28 The measure of hypertension indicates whether the respondent had ever been told by a physician that they had hypertension or high blood pressure. Activity limitations indicate respondents who reported that poor physical or mental health limited their activities in the past month. Self-rated health was measured with a question that asks individuals to rate their current health and was re-coded as excellent, very good, or good versus fair or poor. A current smoker was defined as a person who reported that they currently smoke cigarettes. Binge drinking is a dichotomous variable that indicates that the respondent had at least five alcoholic beverages in at least one sitting in the past month. The measure of physical inactivity, sedentary, compares individuals who reported any moderate or vigorous activities in the past week to those without such activity.
Covariates. The demographic variables included age, gender, race/ethnicity, and nativity. Race/ethnicity categories included non-Hispanic White, non-Hispanic African American, Mexican, and Puerto Rican. The socioeconomic variables included education (less than a high school degree versus high school degree or more), unemployment (currently employed full-time or part-time versus not employed), and health insurance (currently insured versus not insured).
Analysis
First, descriptive statistics were provided for all variables. Bivariate statistics were then examined to investigate relationships among discrimination and coping measures by race/ethnic group. Next, adjusted logistic regression models were run to assess relationships between the five discrimination measures, the coping behaviors, and selected health outcomes. All data were analyzed in SAS version 9.2. Weights were used to account for the complex sampling design (SAS Institute Inc., Cary, NC). Of the 1,699 respondents, 25 % (n0422) did not respond affirmatively to any items of the EOD scale and were not asked the coping questions accordingly. Smaller percentages were missing responses to the measures of discrimination or to the other variables of interest and were also excluded from the relevant analyses. Members of other race/ethnic groups (7.8 % of sample) and those missing race/ethnicity information (.6 %) were not shown in separate racial comparisons due to the small number, as well as to the difficulty of interpreting such findings.
RESULTS
Participant Characteristics
The demographic and socioeconomic characteristics of the sample are presented in Table 1 , along with the health-related outcomes.
Levels of Discrimination and
Coping by Race/Ethnic Group Perceived Discrimination. As seen in Table 2 , levels of discrimination varied by both the measured used and by race/ethnic group. For all measures, discrimination was most frequently reported by Blacks. The next highest rates were generally seen for Puerto Ricans and then Mexicans. Based on the EOD scale, there were significant differences in levels of discrimination for all four race/ethnic groups. The EDS scale showed similar distinctions between groups, with the exception of Mexicans and Puerto Ricans who reported comparable levels. The global measure of discrimination showed that very high percentages of individuals have had an unfair experience due to their race (range 60 % to 83 %). In contrast, only a small percentage (7 %) felt that, overall, they were treated worse than members of other race/ethnic groups in the past 6 months, and an even smaller percentage reported worse treatment in a health care setting (4 %). All together, 86 % of the sample reported discrimination in at least one of the above measures.
Coping with Discrimination. On average, respondents reported having five different emotional responses. Mexicans reported fewer responses than Blacks or Whites. The behavioral coping responses also differed by race/ethnic group. The mean number of problem-focused coping strategies used was 2.83, while the average number of emotion-focused coping responses was 1.79. Blacks were more likely to use problem-focused strategies and less likely to use emotionfocused strategies compared with most other groups. Differences between the Hispanic subgroups showed that Puerto Ricans were more likely to use problem-focused responses while Mexicans were more likely to use emotionfocused strategies. Table 3 shows the correlation matrix for the discrimination and coping measures. As expected, a strong correlation was seen between the EOD and EDS measures (r00.64, pG0.001). The EOD and EDS were also strongly associated with the global measure of unfair treatment. All measures of discrimination were associated with the use of emotional responses and problem-focused behavioral responses, with the scales showing higher correlations than the relative treatment measures. No substantial associations were seen between the discrimination measures and the emotion-focused behavioral responses.
Associations between Discrimination Measures
Associations between Discrimination and Selected Health-Related Outcomes
To explore relationships between the various measures of discrimination and different dimensions of health, adjusted regression models were run, as seen in Table 4 . These associations are presented for the total sample and by race/ ethnicity. The measures of discrimination were most strongly related to depression, followed by activity limitations and self-rated health. More specifically, patterns showed that higher levels of reported discrimination were positively associated with probable depression, as well as having activity limitations and poor self-rated health. More discrimination was generally not associated with hypertension and health behaviors. Of the five discrimination measures examined here, the two scales (the EOD and the EDS) were most consistently related to the various health outcomes. However, the single-item measure of unfair treatment often showed the largest associations with the health outcomes. For example, individuals who reported this type of discrimination had odds of reporting activity limitations that were 74 % higher than those without such discrimination (OR01.74, CI, 1.23-2.44). Questions about relative treatment revealed much smaller (or no) relationships with the health-related outcomes. For example, discrimination in health care was only associated with depression (full sample) and smoking (full sample).
Within the stratified models, discrimination appeared to be most consistently related to the health outcomes for Whites and Blacks. For Blacks, at least one measure of discrimination was significantly associated with all of the health outcomes, except hypertension and smoking. More specifically, reporting discrimination was associated with being depressed, having at least one activity limitation, rating one's health as fair or poor, binge drinking, and being less sedentary. Although less consistent across outcomes, the relationships seen among White respondents were often more substantial than those seen for Blacks. For example, each unit increase in the EOD scale was associated with a The number of cases may vary slightly between models due to missing data 36 % increase in odds of depression for Whites compared with a 7 % increase in odds for Blacks. Finally, in analyses not shown, the potential moderating role of coping responses was not supported by the data. Specifically, interaction terms were created between the EOD and the sum of emotional responses, as well as between EOD and problemfocused behaviors. Emotion-focused behaviors were not included because they were not significantly associated with both discrimination and the selected health outcomes, which is one of the prerequisites of moderation. 29 Models were run for the three health outcomes that showed significant relationships with discrimination -depression, activity limitations, and self-rated health. None of the interaction terms were significant, indicating that the emotional responses and problem-focused behavioral responses measured here did not alter the relationship between discrimination and the selected health outcomes.
DISCUSSION
Discrimination is increasingly being recognized as an important determinant of poor health outcomes and, consequently, a potential target for interventions designed to reduce race/ethnic disparities in health. However, existing studies are often limited to single measures of discrimination and/or coping, as well as homogenous or convenience samples. Moreover, few studies have been able to examine the association of different measures of discrimination with a variety of health outcomes, and even fewer have empirically tested the potential moderating role of coping. The current study adds to this growing literature by (1) examining multiple measures of discrimination and related coping mechanisms; (2) by investigating each measure's association with multiple health outcomes; and (3) by assessing the moderating role of coping mechanisms, all within a diverse, population-based sample.
High rates, and large differences among all four race/ethnic groups, were seen for most of the discrimination and coping measures. The prevalence of discrimination in this sample is startling with three fourths of the respondents reporting unfair treatment due to their race/ethnicity, for example. The levels of discrimination experienced appear to be much higher than other previously documented rates. 8, 10, 22, 30 This may be due to the particularly disadvantaged nature of the selected communities, as well as the hyper-segregated status of Chicago (as labeled by Massey and Denton 31 ). As expected, Blacks reported the highest rates of almost every measure of discrimination and Whites reported the lowest. Moreover, similar to the few prior studies in this area, 9, 11, 12, 30, 32 significant variations were seen among members of different Hispanic groups, though never before for this many measures of discrimination. It is important to note that both overall levels and race/ethnic differences in these levels varied substantially by the measure of discrimination used. For example, the single question regarding overall treatment relative to members of other race/ethnic groups produced much lower estimates of discrimination than the other global measures. The question about relative treatment while getting medical care had the lowest overall prevalence and also showed the fewest race/ethnic differences.
These findings support previous warnings to use caution when comparing studies using different measures of discrimination. The correlations seen between the measures reinforce this. Specifically, the correlations were generally significant, but often not substantial, indicating that the various scales and items are tapping into different aspects of discrimination. This coincides with the differing goals of certain scales; for example, the Everyday Discrimination Scale attempts to measure daily (or chronic) stress caused by discrimination, while the EOD scale is designed to capture the frequency of more acute experiences of discrimination in a variety of situations. 3 Given the large amounts, and types, of discrimination experienced by the respondents in a variety of settings, it is logical that a wide range of coping mechanisms were reported as well. It has been noted that discrimination is a complex stressor that requires individuals to not only deal with the direct effects (such as interpersonal altercations, poor treatment, and limited options), but also the emotional consequences, including an array of potential negative feelings and challenges to one's self-image. 26 Race/ethnic differences were seen, including differences between Mexicans and Puerto Ricans. Strategies may be designed or used to deal with a particular type of discrimination 26 ; however, no clear patterns emerged correlating the two broad categories of behavioral coping and the different measures of discrimination. Interestingly, the correlations showed that discrimination measures were more closely associated with emotional responses than behavioral ones with more experiences with discrimination being generally related to the use of more coping strategies. Obviously, more work in this area is needed.
Similar to prior studies, 1-3 the discrimination measures were most strongly associated with the mental health outcome (depression) and were less consistently related to physical health outcomes and health behaviors. As previously found, more discrimination was associated with poorer mental health. 5, 32, 33 Discrimination was also significantly related to reporting an activity limitation across all groups. Discrimination was only sporadically associated with subjective health, binge drinking, smoking, and being physically active.
No existing studies were found that assessed the association between this many measures of discrimination and a broad range of health-related outcomes. This unique opportunity revealed several interesting results. To begin, all of the general measures of discrimination included here except the measure of relative treatment were associated with at least some of the selected health outcomes. The only domain-specific measure used, discrimination within the health care setting, was less consistent, although it was strongly related to both depression and smoking in the full sample. Previous studies have indicated that chronic discrimination tends to be more strongly associated with health-related outcomes than acute experiences 2, 5 ; however, no strong patterns were seen within the current study to differentiate one measure from another in terms of their association with health outcomes. Thus, more work is needed to better understand if and why certain types of discrimination are more detrimental to health than others.
Another contribution of this study was its ability to assess race/ethnic differences in these relationships. The results indicated that discrimination was most consistently related to health status and health behaviors for Blacks, followed by Whites and Mexicans, and finally Puerto Ricans. This supports a previous study that found a stronger impact of discrimination on mental health for Blacks compared with Mexicans and other Hispanics, 34 but contradicts others that found weaker associations for Blacks compared with other groups [6] [7] [8] [9] [10] or no differences by race. 11, 35 Methodological explanations may be at work here, with the sample sizes providing adequate power to detect significant differences for the largest sample subgroup (Blacks) and less power for the other groups (particularly for Puerto Ricans). Finally, no support was found to indicate that coping responses (emotional or behavioral) influenced the direction or strength of the relationship between discrimination and health. Future research should continue to investigate the ways in which coping strategies are used to deal with discrimination and which mechanisms buffer (or exacerbate) the impact of discrimination on health. Longitudinal and qualitative studies would be particularly helpful.
Strengths and Limitations of the Current Study
The current dataset presented the opportunity to examine multiple measures of discrimination, coping, and health outcomes. Moreover, the analyses were conducted separately for four race/ethnic groups within a large, population-based sample. No previous studies were located that compared this many measures of discrimination and showed associations between the measures and a wide range of health-related outcomes, much less for four race/ethnic groups.
One significant weakness is on the limitations inherent in the measures of discrimination and coping. Methodologically, the EOD scale used in the current study only included eight of the nine original items and the EDS measured attribution simultaneously. This should be taken into consideration when comparing results with other populations as overall levels of discrimination reported by the EOD are decreased and those from the EDS are expected to be higher than levels gauged with the two-step approach. 23, 36 Another limitation is that the race/ethnic classifications may obscure some differences between groups because there is racial diversity within ethnic groups, particularly for Puerto Ricans. 31, 37 In addition, although most of the measures of discrimination used here (e.g., the EDS and EOD) have undergone psychometric testing in diverse populations, 22, 23 we do not know whether reports of discrimination, or even the response options, mean the same thing for different people. This must be taken into account when comparing results across groups. Finally, it is difficult to disentangle race/ethnic discrimination (the focus of the current study) from other related forms of discrimination such as those based on language or immigration status or discrimination at other levels (e.g., institutional racism or segregation). The extent to which the current questions under-or over-estimate actual levels of discrimination in certain groups is unknown. The limitations of the coping with discrimination measures also need to be acknowledged. As discussed in more detail by Brondolo et al. (2009) and others, this type of coping scales is unable to gather contextual information such as how coping varies by setting, timing, or perpetrator of the discrimination. Moreover, coping strategies may differ by race/ethnic group, and such differences would be masked by the measure used in the current study. It is perhaps due to these limitations that none of the coping measures were found to be beneficial in ameliorating the effect of discrimination on health outcomes.
Future Directions and Implications
These findings provide some guidance for researchers working in this area. To begin, future studies should avoid combining Hispanic subgroups whenever possible. It appears as if Puerto Ricans experience levels of discrimination more similar to Blacks than to Mexicans and that their coping responses also differ substantially. The same could apply to other heterogeneous groups that are often lumped together, such as Asians and Africans, and researchers would do well to analyze groups separately whenever possible. Next, the findings support previous suggestions that multi-item scales are more useful measures than single items because single questions (such as the one regarding relative treatment compared with members of other race/ethnic groups) can greatly underestimate exposure to discrimination and also provide little guidance for potential interventions or policy changes. 22, 38 Future work is also needed to more extensively evaluate the moderating role of emotional and behavioral coping mechanisms for different race/ethnic groups, as well as to consider possible mechanisms that can explain how these different types of perceived discrimination are embodied, resulting in measurable health differences. 39 Moreover, without more qualitative work, it is not known how different individuals, such as members of different race/ethnic groups, interpret the questions or the response choices. For example, there was a high level of discrimination reported by Whites in the current study. In fact, 35 % reported discrimination in public, and 32 % reported being called names and insulted because of their race/ethnicity. Rates this high are rarely found, 22, 23 and the potential consequences of such discrimination warrants further discussion. Most importantly, most definitions of discrimination involve an imbalance of power, which leads to questions about the validity of self-reports by non-minorities. This, together with the contradictory findings on race differences in the relationship between discrimination and health, signifies that more research is needed to determine if discrimination reported by Whites and minorities can be compared at face value, as well as to better understand the potentially different impact of discrimination for members of these groups.
This study suggests several practical implications as well. To begin, the findings reiterate previous appeals that interventions attempting to improve the health of minorities or trying to reduce health disparities need to take into account the influence of discrimination. For example, interventions to improve mental health should focus on finding successful coping mechanisms given the strong negative impact of discrimination on this aspect of well-being. The findings regarding levels of discrimination by setting also suggest that interventions (or possibly policy changes) are needed to reduce differential treatment by race. Given that over 20 % of the current sample reported being discriminated again in a medical setting, health care providers, for one, may need additional training to increase awareness of both potential subconscious biases as well as the overall negative impact of discrimination on health.
In closing, the current study revealed that large numbers of individuals reported perceived discrimination, unfair treatment, and differential treatment relative to other groups. All of these types of discrimination varied by race/ ethnicity, but most had similar negative associations with several health outcomes. Developing a more nuanced understanding of these relationships is critical as we continue to combat disturbing race/ethnic disparities in health in the US.
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APPENDIX 1
